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As the core device of optoelectronic system，semiconductor laser (LD) has 
become more and more important in civil application and national defense. LD has 
quite a lot of advantages against other lasers，so it is widely used in optical 
communication，industrial applications, military, scientific research，medicine and 
many other fields. Application of LD is so wide that its drive technology becomes 
more and more important． 
   In this paper, we study on LD linear drive power supply. Firstly, we briefly 
introduced the basic principles, development, and the application of LD. According to 
the characteristics of LD, we analyzed the requirements of its driver. Secondly, to 
meet our project application, we made a detail analysis on each module. We have 
designed the power supply circuit, anti-surge circuit, soft-start circuit, and current 
source circuit. In particular, we have proposed some new ideas such as the 
over-current protection circuit. Until now, the design of LD drive power normally 
possess the function of over-current protection, but they usually cut down the circuit 
when it is over-current. This kind of circuit can protect the LD when it is over-current, 
but in some occasions, the abrupt interruption of power can lead to restart the 
experimental platform while restart of some experimental platform will be a very 
complex process, and even affect the experimental results. There is another kind of 
over-current protection circuit which will limit the current in the maximum value. But 
the LD operates long hours at the maximum current will affect their life. Therefore, 
we propose a mode convert function of LD linear power supply to break the shackles 
of the traditional model designed. The circuit can operate in two modes: normal 
operating mode and protection mode, the normal operating mode and protection mode 
do not affect each other. When the circuit is operating under normal state, it will work 
in the normal mode, but when the circuit is under over-current or short circuit 
condition, the control circuit will switch the circuit to protection mode. Both 














reservesof normal mode. The protection mode still has a protection circuit to enhance 
the security.  
  Finally, we designed temperature control system by SCM PID algorithm. The 
temperature deviation is lower than 0.2℃. It can control the operating temperature of 
LD to make sure the LD work under the best condition. 
   By debug and optimization, we produced a prototype and conducted a 
performance test. The result shows that it has a good soft start, anti-surge function and 
low ripple, the current stability is better than 0.03%, and the results can fully met our 
requirements. 
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